Robust measures of professionalism continue to be elusive. 1 This elusiveness may be attributed to the complex nature of professionalism, which goes beyond the application of knowledge and skills to encompass humanism, accountability, altruism, and the pursuit of excellence. 2, 3 Recent suggestions for measuring this complicated trait include focusing on behaviors rather than attributes 4 ; thus, many current methods of assessing professionalism rely on multiple snapshots of an individual's professionalism taken over a period of time. 1 Such methods, demanding repeated measures to improve reliability, are resource intensive. The number of quantitative tools that focus on specific aspects of professionalism (e.g., empathy, teamwork) has also grown. 5 Whilst many of these tools have been used primarily for research purposes, pragmatically they present opportunities for medical schools to gauge professionalism by practicable and defensible means.
The Conscientiousness Index (CI) 6, 7 is one such measure. In an attempt to develop an objective, scalar proxy measure of professionalism-a measure that is also valid, reliable, and effective-some researchers have explored a measure of diligence, or conscientiousness. The CI, which was developed at Durham University in the United Kingdom, consists of points awarded or deducted for a range of objective, mainly administrative measures that result in a final CI score for each student at the end of the academic year. In previous research, CI scores have correlated positively with faculty estimates of professionalism 6 and with peer estimates of professionalism. 7 Conscientiousness refers to the amount of persistence, organization, and motivation a person demonstrates in acting dutifully in the pursuit of goal-directed behaviors. 8, 9 The term is associated with traits that are also interlinked with professionalism, such as self-discipline, carefulness, and thoroughness. Contemporary psychologists propose personality-traits frameworks in which conscientiousness is considered to be one of the "Big Five" personality dimensions-along with openness, extraversion, agreeableness, and neuroticism. 10 (Combinations and permutations of each of these five factors, which are underpinned by correlated lower-order traits, form the construct of individual personalities. 11, 12 ) Frameworks such as the Big Five have been employed as a means of understanding the relationship between personality and academic performance. For example, meta-analysis reviews Abstract Purpose The need to develop effective tools to measure professionalism continues to challenge medical educators; thus, as a follow-up to a recent examination of the "Conscientiousness Index" (CI, a novel measure of one facet of professionalism) in one setting with preclinical medical students, the authors aimed to investigate the validity of the CI as a proxy measure of professionalism in a different context and in the clinical phase of undergraduate medical education.
Method
In academic year 2009-2010, the authors collected data similar to those collected for the original preclinical study. In an effort to create a Clinical Conscientiousness Index (CCI) score, they collected the following information on 124 third-year medical students completing their clinical rotations: attendance, timeliness of assessment submissions, and completion of rotation evaluations. Then, they compared the resultant CCI scores with faculty views on professionalism and with formal assessments of students' professionalism (i.e., their portfolios and objective structured clinical examinations [OSCEs]).
Results
The authors demonstrate significant correlations between CCI scores and faculty views on professionalism (r S = 0.3; P = .001), and between CCI scores and OSCE score (r S = 0.237; P = .008), but not between CCI scores and portfolio assessment (r S = 0.084; P = .354). The authors also present relationships between CCI scores and demographics.
Conclusion
The CCI is a practical, valid proxy measure of professionalism, achieving good correlation with faculty views on professionalism and clinical competency examinations, but not portfolio assessment, in one clinical undergraduate setting.
suggest that conscientiousness is associated with being successful across a range of occupations. 10, 13 Recently, researchers in the field of dentistry have shown correlations between the formal trait of conscientiousness (as measured by personality testing) and both academic and clinical success as well as professional behavior. 14 Similarly within the medical literature, a number of studies have suggested that conscientiousness as a trait contributes significantly to professional behavior. Specifically, Stern and colleagues 15 have shown that conscientious behavior, as measured by immunization and course evaluation compliance in preclinical years, predicts professionalism in the clinical setting. In addition, conscientiousness is associated with end-of-year exam performance in the preclinical years 16 and may be useful for selecting students for medical school. 17 Thus, although conscientiousness is unlikely to represent the totality of pro fessionalism, it appears to be a significant component, and this relationship, in turn, suggests that the CI may provide an objective proxy measure of pro fessionalism. A limitation of the original studies examining the validity of the CI was that it took place in a single medical school, amongst students in their early (preclinical) years 6, 7 ; therefore, through this current study, we aimed to explore the generalizability of the CI by replicating the original, but in a different medical school, in a different country, and with students in the later phases of their medical education. Because we are looking at students at a later phase, that is, the clinical phase, we have termed the version of the CI studied here "the Clinical Conscientiousness Index" (or CCI). We were interested in investigating whether the objective measure of the CCI correlated with more traditional methods of measuring professionalism, such as portfolio assessment and performance in clinical examinations. Also, because prior work suggested that women score higher on personality testing for the trait of conscientiousness, 18 we were interested in examining the demographics of this cohort. We wanted to learn whether there were any differences in conscientiousness between the sexes and whether age influenced scores. For this latter evaluation, we separated students into two main cohorts: those 21 years old and under and those over 21 years of age.
Method

Sample and setting
We conducted this study at University College Cork (UCC), Ireland, with third-year undergraduate medical students (n = 124) during the 2009-2010 academic year. UCC accepts applicants directly after they have completed their secondary education as well as mature applicants, predominantly students who have completed their undergraduate or baccalaureate education.
Third-year students have part-time clinical placements (or rotations) of 15 hours per week for 12 weeks during the fall (term 1) and three full-time clinical rotations of 40 hours per week for 12 weeks in the spring (term 2). Students are engaged in a vertically integrated curriculum that emphasizes professionalism from the outset. Students learn about the precepts of professionalism via a lecture series in Year 1, through integrated case-studies in Years 2 and 3, and in small-group reflective work in Year 3. Such learning activities are informed by written guidelines issued by the Medical Council, Ireland, 19 and the General Medical Council, United Kingdom. 20 Copies of both documents are available to the students on Blackboard (our virtual learning environment [VLE] that supports curricular delivery through the posting of schedules, learning materials, faculty contact information, announcements, and assignments). These national curricular guidelines are familiar to both students and faculty. Assessment of professionalism at UCC comprises a summative review of a portfolio and an evaluation of behavior during two objective structured clinical exams (OSCEs); see below.
Ethical considerations
The clinical research ethics committee of the Cork Teaching Hospitals granted ethical approval for this study. A key tenet underlying this study is that the medical school routinely collects the data analyzed herein; thus, we did not need to acquire specific student consent 21 (i.e., routine practice at UCC includes collecting attendance data). We have presented only deidentified, aggregate data.
Data collected
In discussion with the authors of the original CI studies, 6, 7 we adapted the CCI to reflect the clinical (rather than preclinical) learning environment. Because of variance in administrative policies, including all the domains used in the original CI study 6 was not possible (see Table 1 ).
In line with the original study, 6 all students started with a baseline CCI score of 50. We chose 50 as a baseline, rather than 0, to preclude the possibility that some students' CCI scores would be negative at the end of the year, especially because there were more opportunities to lose points than to gain points. Throughout the year, students gained or lost conscientiousness points for the reasons outlined below. We calculated, at the end of the year, the resulting CCI score as a percentage of the overall maximum score attained (the maximum score attained was 54).
Attendance.
At UCC, attending all teaching sessions is compulsory, and attendance at less than 80% of the sessions is grounds for disbarment from examinations. Faculty emphasize the importance of attending teaching sessions and the consequences of not doing so from the outset of each year.
During term 1, third-year students sign into their formal teaching sessions (small-group learning and clinical skills training). After each teaching session, the faculty member returns the sign-in sheet to an administrator who collates attendance for the thirdyear class. Students who are absent without reasonable cause (e.g., illness as evidenced by a sick note from a physician) lose one CCI point for each unexplained absence.
During term 2, faculty members complete an evaluation form for each student following completion of the clinical placement. All evaluation forms require faculty to comment on attendance. Students lose one CCI point for poor attendance during term 2.
Placement evaluation. At the end of each clinical placement in term 2, students receive an online evaluation form to complete. Students earn one CCI point for each completed form they return. Blackboard, our VLE, has the facility to track those who have submitted course feedback without identifying the content of the feedback.
Summative assessments.
In the original studies, 6, 7 Year 1 and 2 students received CI points for correctly filling in an optical mark reader form (software which "reads" pencil-completed standardized assessment forms), and the investigators included all assessments using this format in the CI score. We felt that by Year 3 all students should be competent at using this method. Further, UCC has administered only one such exam during Year 3; instead, the focus of the year has been performance-based exams (e.g., OSCEs). Given the complex nature of organizing OSCEs, we weighted failure to attend either of these exams without an excuse by deducting five CCI points.
Other specific behaviors. McLachlan and colleagues 6 deducted points for specific behavior items (e.g., failing to respond to repeated faculty e-mails or attending learning sessions in an unfit state). We also included one such negatively weighted item. UCC has a strict dress policy in place for students on clinical placements. Faculty have made this policy clear to students; thus, we deducted one CCI point if a faculty member had to address a student's attire whilst the student was on a clinical placement.
Data in the original CI excluded from the CCI. Some items in the original CI index relate to behaviors and activities relevant in the early, preclinical phase of undergraduate medical education (e.g., submitting information on vaccination status) but are less relevant in later years. Consequently, we did not include these in the current study of the CCI.
The original CI awarded points for evidence of medically related volunteer work. 6 The authors of the research noted that such data cannot always be rigorously collected, so we did not collect data on volunteering in the present study.
The authors of the first study 6 deducted CI points for late submission of assignments. As this aspect of behavior is captured by UCC's assessment process (UCC policy is to deduct marks commensurate with the time deviation from the stated deadline)-but not delineated separately in routine administrative data-we did not deduct CCI points if students submitted assignments late.
New data now included in the CCI. The CCI included deductions for students whose behavior prompted an OSCE alert. At each OSCE station, trained examiners completed an alert if they observed unprofessional behavior in any student. Usually, the behavior prompting an alert was flagrant (e.g., hurting a patient during an abdominal exam). Such behaviors may have also affected the station score according to the standardized, station-specific assessment form. For example, in a communication OSCE station, the standardized assessment form may have included an item such as "elicits patient's concerns." A student who failed to elicit a patient's concerns would not receive any OSCE points for this item; however, the behavior would not prompt an OSCE alert. If the student then proceeded to offend the patient or blatantly ignore verbal and visual cues of distress, not only would he or she not earn OSCE points but also the trained examiner would be likely to complete an alert. Students who were flagged for an alert received information or feedback regarding the alert, and the alert may also have triggered further review. We deducted one CCI point for any student who received such an alert.
A further item that did not appear in the original CI was late registration for the course modules. Students lost 2 CCI points for late registration. Late registration triggered two lost points as all official information about courses, timetables, and clinical placements is posted on our VLE, and failure to register results in a student's inability to access any such information and participate fully in Year 3.
Validity measures
Correlation of CCI with faculty judgments on professionalism. Similar to the procedure in the original study, 6 all clinical site faculty who have ongoing regular contact with students were asked to rate the professionalism of a random sample of students, blinded to their CCI score, by scoring +1 if they were happy with that student's professional behavior, −1 if they had concerns regarding the student's professionalism, or 0 if they felt they did not know a student well enough to comment. Each student's Professionalism Index (PI) score resulted from subtracting the negative from the positive points. For example, a student receiving (from a total of seven faculty members) three positive (+3), one negative (−1), and three neutral evaluations (0) would receive a total score of +2. The maximum score possible was 7 (because seven faculty members were involved). We calculated all the students' PI scores independent of and blinded to their CCI scores.
Correlation of CCI with portfolio assessment. The portfolio at UCC is a collection of case work, clinical skills logs, peer work, faculty/preceptor feedback, and reflective writing on nonbiomedical aspects of patient care. UCC requires a numerical assessment score, so we score each element except professionalism, which is a pass/fail element. Each element is scored separately according to its own unique scoring system. Clinical case histories are marked according to a predefined rubric, and clinical skills logs are marked according to predetermined levels of completeness. Assessment of reflection is considered at a basic level 22 ; expressions like "as a result of …" and/ or explicit links between what students observe and their own lives or practices show sufficient signs of reflection to garner a pass. Samples of portfolios are marked by independent raters to ensure reliability. A team of assessors discusses failing portfolios, and students who fail the portfolio meet with the course lead and are required to submit a revised portfolio.
Correlation of CCI with OSCE scores.
Third-year students at UCC take two eight-station OSCEs, both of which assess a mix of consultation and clinical skills. OSCEs involve experienced clinicians making global judgments on students' performance of discrete tasks including interacting with standardized patients. Clinicians may use "grade descriptors" (i.e., statements that describe the standards of performance) to help inform their judgments. Notably, such grade descriptors reference students' organization (i.e., level of integration of knowledge as evidenced by a systematic approach) of the simulated clinical encounter. For example, "pass" students demonstrate an acceptable level of organization, whereas "borderline" students are more likely to display patchy performance. We standardize OSCE scores using a borderline regression 23 method.
Data analysis
We entered each student's deidentified CCI score, PI, portfolio assessment marks, and OSCE exam scores into SPSS version 15 for Windows (Armonk, New York). As the CCI data did not follow a normal distribution (D [124] = 0.12; P < .01), we used a Mann-Whitney U test to compare the CCI for age and sex, and a Spearman rank correlation coefficient to assess any relationship between CCI data, faculty views of professionalism (i.e., PI), portfolio marks, and OSCE exam scores. We considered a P value of < .05 to be statistically significant. 
CCI scores
Results
The class comprised 124 students: 56 men and 68 women, who ranged in age from 19 years to 31 years (the average age was 22 years).
The majority of students clustered at the upper range of CCI scores (range 70%-100%; mean 89.8, standard deviation [SD] 4.77; Figure 1 ). PI scores ranged from −4 to +6; the average score was +2. Portfolio assessment marks ranged from 8% to 87%, and the average was 72%. Average scores on the first OSCE (including all eight stations) were 65%, SD 7.55. For the second OSCE, the mean score was 61%, SD 6.84.
Correlations
We detected a significant relationship, with a moderate effect size, between CCI and PI (r S = 0.3; P [two-tailed] = .001; Figure 2 ). OSCE performance also significantly correlated with CCI (r S = 0.24; P [two-tailed] = .008). However, we detected no statistically significant relationship between CCI and portfolio marks (r S = 0.08; P [two-tailed] = .354; Table 2 ).
Demographic differences
Female students had a statistically significant higher CCI score (median = 91; range = 70-100) than did male students (median = 89; range = 80-100; U = 1,484.0; P = .033); however, this relationship had only a small effect size (r = −0.18).
The CCI scores of mature students (those over 21 years) and of more traditional students (those 21 and under) did not seem to differ (mature students' median score = 89 [range = 70-100]; more traditional students' median score = 91[range = 81-100]; U = 495.5; P = .241; effect size r = −0.14).
Discussion
Our results confirm the validity of the CI as a tool for investigating students' professionalism in the clinical years of undergraduate education. We demonstrate a significant positive correlation between the aggregate CCI score and professionalism as perceived by faculty members who have taught the students. We have also shown a significant correlation (Pearson correlation coefficient) between faculty views (PI) and other formal methods of measuring professionalism (i.e., OSCE, portfolio) at UCC, although these relationships show only a medium effect size (OSCE and PI, r = 0.366; portfolio and PI, r = 0.313), suggesting concurrent validity of staff views of these students' professionalism.
We also demonstrate a significant correlation between the CCI and the OSCE exams, albeit with a small to medium effect size (r S = 0.24). Our results emphasize the relationship between conscientiousness as measured on the CCI and professional organization in practice, albeit in a simulated environment; however, the strength of the association we have found is modest. This modest association may suggest that the CI is identifying a distinct behavior that may not be currently assessed as part of our OSCE but may have an independent role in the assessment of professionalism.
We do not demonstrate a correlation between the CCI and the portfolio, although there is a positive correlation between faculty views of professionalism and the portfolio. Students at UCC use the portfolio to demonstrate and showcase their achievements, inclusive of those in the realm of professionalism. One possible interpretation of the lack of correlation between CCI and the portfolio is that the portfolio contents reflect a range of activities, only some of which may pertain to professionalism (e.g., reflective writing); other portfolio components simply reflect the completion of tasks (e.g., clinical skills logs). This diversity of items serves to emphasize the importance of having clear definitions and objectives for using portfolios. 24 Precisely defining portfolio objectives and content remains a challenge, 25 and future work could explore the relationship, if any, between conscientiousness and professionalism as measured by portfolios.
We observed that females gained a higher CCI score than males. This effect size, although small, is in contrast with prior work. 7 The lack of correlation between CCI and age strengthens the validity of the tool because the CCI is not a test of maturity (though some assessments may favor older students). 26, 27 The CI score is generated from objective data and may be a useful tool in reconciling or informing final decisions regarding students' professionalism. It correlates with some more traditional measures of assessment in our data set, and it appears to add value on its own. It may reduce our tendency to "fail to fail" borderline students whose behaviors cause concerns but for whom we have inadequate evidence (e.g., recorded observations of unsatisfactory behavior) to support the decisive action of halting progression. 28 The combination of a CI indirectly tracking a variety of behaviors over time, sequential supervisor assessments documenting directly observed behavior in the workplace, and discrete assessments of behaviors in standardized test conditions represents a potentially robust blueprint for the assessment of professionalism. 29 A strength of our results is that we have performed the study in a different medical school, in a different country, and with students in a more advanced stage of training than in the original study. 6 Despite these differences, we have obtained similar results-supporting its validity. Investigators in both studies 6 demonstrate that the majority of students score well on the CI (or the CCI)-indicating that most students are professional; they submit their work on time, attend their classes (and thus pass their exams!), and give feedback to faculty. These results are consistent with our experience as teachers-providing face validity.
Of note, within our sample, one student performed particularly poorly on the portfolio assessment and, interestingly, also gained the lowest CCI score. However, this student was not judged by faculty to be particularly unprofessional (gained a neutral PI score)-presumably because suboptimal attendance or engagement meant that the student was unfamiliar to, or less inclined to come to the attention of, faculty who were thus unable to comment on this student's behavior. Interestingly, this student subsequently withdrew from the program. The low CCI score this struggling student earned is an isolated but nonetheless impressive example of the sensitivity-the potential added value-of the CCI.
One of the key attractions of the CI is that it makes use of cumulative data that are both objective and routinely collected. One potential weakness of this current study is that we were unable to replicate the CI in every aspect. Local policy dictates which specific data are routinely collected. The items included in the initial preclinical work resonated with the types of information that any medical school would collect. However, gaining access to such data (if held within the central university as opposed to the medical school) and ensuring that data collection is rigorous can both be problematic. Further, institutional variations are inevitable. We would suggest that the items we included in the CCI are also highly representative of the types of data routinely collected during the clinical phase of medical school.
Further evaluations of the use of the CI might help both to clarify its usefulness in a variety of settings and to define and refine which behaviors need to be measured in different settings. It would also be useful to ascertain whether a student's score on such an index remains constant over the duration of the medical school program. A chronically low scorer (such as the outlier shown in Figure 2 ) could possibly be identified at an early stage, triggering appropriate interventions that may include formal review, referral to relevant supports, or a formal exit from the program.
Conclusions
We suggest that the CI, now validated in more than one context and more than one setting, is a valid tool for measuring a major aspect of a medical students' professionalism. It has the advantages of being objective and of relying on data already routinely collected at an administrative level. Another advantage is that it can be modified for different stages of training. The CI also complements and correlates with other professionalism assessment formats allowing a more robust and perhaps more defensible assessment of professionalism.
